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1
. $K$ 0 $\overline{K}$ $K$ $x$ $u_{1},$ $\cdots,$ $u\ell$ ( $u$ ) $K$ [x, $u$],
$K(x,u),$ $K${x, $u$} $K$ $x,$ $u$ . $K${x, $u$}
$F$(x, $u$ ) $\in\overline{K}$ [x, $u$] –$K\{x, u\}$ ( ) ( )
$\overline{K}$ {x, $u$} . Weierstrass
preparation theorem 1 $\overline{K}${u}[x]
. 3 .
Hensel $\overline{K}${u}[x]
. Hensel $F$ (x, $0$ ) $=$
$x^{D}(D=\deg(F)\geq 2)$ $F$ (x, $u$ ) ($\deg($F) $F$ $x$ ). Hensel
Hensel [SK99]









Newton Hensel $g^{m}$ ( $m\geq 2,$ $g$ )
$(g^{m}+\cdots)$ . 2
[Ab88, Ab89, Ab90, AM73] [Ku089] $[\mathrm{M}\mathrm{c}\mathrm{C}97]$ “





3 Hensel [Iwa03] 4







$F(x, u)$ Hensel $F(x, 0)=x^{D}(D=$
$\deg(F)\geq 2)$ $F$ (x, $u$ ) . $F(x, 0)=x^{D}$ Hensel
. Hensel . $u_{i}arrow tu_{i}$ $(i=1, \cdots, \ell)$
$t$ . $x$ $t$ 2 $F$ (x, tu)
. 1 Newton Newton
Newton LNe ’ FN $\mathrm{w}$ . Newton
$F_{\mathrm{N}\mathrm{e}\mathrm{w}}$ Hensel .
Hensel
. Hensel ( Hensel ) .
$F$ (x, 0, $0$ ) $=x^{18}$ Newton $F_{\mathrm{N}\mathrm{e}\mathrm{w}}=(x^{3}-t(u_{1}+u_{2}))^{3}(x^{3}-tu_{2})^{3}$
$F(x, u_{1}, u_{2})$ $=$ $((x^{3}-(u_{1}+u_{2}))^{2}(x^{3}-u_{2})+x^{6}u_{1}^{2}+x^{3}u_{1}u_{2}^{2}+u_{2}^{4}+x^{6}(u_{2}^{3}+u_{1}u_{2}^{2}))$
$\mathrm{x}((x^{3}-(u_{1}+u_{2}))(x^{3}-u_{2})^{2}+x^{3}u_{1}^{3}+x^{6}u_{1}^{2}u_{2}^{2})$
$F_{1}^{\langle 0)}\mathrm{d}\mathrm{e}\mathrm{f}=(x^{3}-t(u_{1}+u_{2}))^{3},$ $F$40) $\mathrm{d}\mathrm{e}\mathrm{f}=(x^{3}-tu_{2})^{3}$ Hensel






($\mathrm{g}\star$\pi \mbox{\boldmath $\tau$} $t$
. (2 $u_{1}=u_{2}=u$ (\star )-
$-u^{2}-uu+u^{2}+ \frac{u^{3}}{u}+\frac{u^{4}}{u^{2}}=u^{2}$ $-\sim$
$\backslash$
$1$ ’ $\vee\sim$ $\text{ }$ . 2 $\text{ }$ $_{arrow}^{-}$ Hensel
$\overline{K}${u}[x] . ) .
1( Hensel $\overline{K}\{(u)\}[x]$ )
$\overline{K}\{(u)\}=\{\mathrm{e}\mathrm{f}\sum_{k=0}^{\infty}\mathrm{d}[\frac{N_{k}(u)}{D_{k}(u)}]|\mathrm{t}\deg(N_{k})N_{k}(u)\mathrm{i}=)\mathfrak{l}\mathrm{f}u\text{ }\mathrm{H}\mathrm{p}D_{k})=k(7_{=}^{\text{ }}+_{2}^{S},\cdot \mathrm{e}.\cdot\cdot)\}$
$\triangleleft$





$\overline{K}$[x, $u$] . $f_{\hslash}$(u) $F$ .
$F_{\mathrm{N}\mathrm{e}\mathrm{w}}=f_{n}$(0)xn0 $g1$ (x, $u$ ) $\cdots gR$ (x, $u$ ) $gR+1(x, u)^{m_{R+1}}\cdots gR+R’(x, u)^{m_{R+R’}}$ ,
$g:(x, u)(i=1, \cdots, R+R’)$ –$K[x, u]$ , $0\leq n_{0}\in \mathbb{Z},$ $m_{R+\mathrm{j}}\geq 2(j=1, \cdots, R’)$ .
$F_{0}^{(0)}=f_{n}(\mathrm{O})x^{n\mathrm{o}},$ $F_{1}^{(0)}=g_{1}(x, u)$ , $\cdot$ .. , $F_{R}^{(0)}=gR$(x, $u$), $F_{R+1}^{(0)}=gR+1(x, u)^{m_{R+1}},$ $\cdots$ : $F_{R+R’}^{(0)}=$
gR+ ’ $(x,u)^{m_{R+R’}}$ Hensel . ($A$
Hensel $B$ $A\Rightarrow B$ )
$F_{\mathrm{N}\mathrm{e}\mathrm{w}}$ $=$ $F_{0}^{(0)}$ $F_{1}^{(0)}$ $F_{R}^{(0)}$ $F_{R+1}^{(0)}$ $F_{R+R’}^{(0)}$
$F(x, u)\Downarrow$
$.\cdot.=$




$F_{0}^{(\infty)}$ $(x, u)$ : Hensel .
$F_{1}^{(\infty)}$ (x, $u$ ) $\cdots,$ $F_{R}^{(\infty)}(x, u)$ : $gi$ (x, $u$) $(i=1, \cdots, R)$ $\overline{K}${ (u)}[x] .
$F_{R+1}^{(\infty)}$ (x, $u$ ), $\cdots,$ $F_{R+R^{J}}^{(\infty)}$ (x, $u$ ) : $g_{i}(x, u)^{m}$ ($i=R+1,$ $\cdots,$ $R$ +R’, $m\geq 2$ )
.




. $F$ (x, $u$ ) $=g^{m}+\cdots$ (g $\overline{K}[$x, $u]$ $F_{\mathrm{N}\mathrm{e}\mathrm{w}}=g^{m},$ $m$ \geq 2)
$F$ (x, $u$ ) $\overline{K}${ (u)}[x] $\overline{K}${u}[x] .
3 Hensel [Iwa03]
1( Hensel )
1. $F_{\mathrm{N}\mathrm{e}\mathrm{w}}=$ ’ 9 $\theta_{1},$ $\cdots,$ $\theta_{\hat{d}}$
$\overline{K}($ \mbox{\boldmath $\theta$}1, $\cdot$ . . , $\theta_{\hat{d}})\{(u)\}[x]$ Hensel . $t$
$F_{\mathrm{N}\mathrm{e}\mathrm{w}}=g^{m}=$ $(x-t^{\hat{\delta}/\hat{d}}\theta_{1})^{m}$ ... $(x-d/\hat{d}\theta_{\hat{d}})^{m}$ , $\hat{d},\hat{\delta}\in \mathrm{N}s.t$. \mbox{\boldmath $\delta$}^/d^=-|LNe $|$ $\mathrm{g}\mathrm{c}\mathrm{d}(\hat{d},\hat{\delta})=1$ .
$=$ $G_{1}^{(0)}$ ... $G_{\dot{d}}^{(0)}$





$G_{1}^{(\infty)}.\theta_{j}\vec{arrow\theta}_{J}$ G) ($G_{1}^{(\infty)},$ $\cdots$ , Gd(^\infty ) 2.,3. 1 $i$ .
2. $G_{1}^{(\infty)}.\mathrm{H}$f $x^{m}+g_{\dot{\iota},m-1}(u)x^{m-1}+\cdots+$ gi,o(u) $T_{x\theta}$: : $G_{\dot{l}}(x, u)\mapsto H_{i}$ (x, $u$) $=.G:(x-g.i,m-1(u)/m,$$u\mathrm{d}\epsilon \mathrm{f})$ .
3. $H_{i\mathrm{N}\mathrm{e}\mathrm{w}}$ $\overline{K}(\theta_{\dot{l}})\{(u)\}[x]$ . $0\leq r\in \mathbb{Z};mR+1,$ $\cdots,$ $m_{R+R’}\geq 2$ .
$H_{i\mathrm{N}\mathrm{e}\mathrm{w}}=xh_{i1}r(x, u)\cdots h_{iR}(x,u)h_{jR+1}(x,u)^{m_{R+1}}\cdots h_{iR+R’}(x,u)^{m_{\mathrm{R}+R’}}$
(a) $H_{\dot{l}\mathrm{N}\mathrm{e}\mathrm{w}}=h_{i1}$ (x, $u$) $F$ $\overline{K}\{(u)\}[x]$ .
(b) $H_{i\mathrm{N}\mathrm{e}\mathrm{w}}=h_{i1}(x, u)^{m_{1}}$ (i. $e$ . $R=0$) $j=1arrow,$ $H_{ij}^{(\infty)}=H_{\dot{l}}arrow$ (c)i\"u. .
(c) $H_{i0}^{(0)}=x^{r},$ $H_{\dot{\iota}j}^{(0)}=h_{ij}$ (x, $u$) $(j=1, \cdots, R)$ , $H_{ij}^{(0)}=hjj(x, u)^{m_{j}}$ ($j=R+1,$ $\cdots,$ $R$ +R’)
Hensel .
$\mathrm{j}$ . H’(00): Hensel .
$ii$ . $H_{ij}^{(\infty)}(j=1, \cdots,R):\prod_{\dot{|}=1}^{\hat{d}}[T_{x\theta_{i}}^{-1}\cdot H_{1j}^{(\infty)}.]$ . –$K\{(u)\}[x]$ .
$ii\mathrm{i}$ . $H_{ij}^{(\infty)}$ ($j=R$ \dagger 1, $\cdots,R$ +R’):. $\deg(h_{1j}.)=1$ $G_{i}^{(\infty)}=H_{\dot{\iota}j},$$marrow=m_{j}\sim$ 2. .. degx(h ) \geq 2 $F=H_{\dot{\iota}j}^{(\infty)}\sim,$ $g$ =hij(x, $u$), $m=m_{j}arrow$ 1. .
$\theta_{\hat{d}+1},$ $\cdots,$ $\theta_{\hat{d}+\deg(}$hij)
$\overline{K}$ (\mbox{\boldmath $\theta$}|., $\theta_{\hat{d}+1},$ $\cdots$ , \mbox{\boldmath $\theta$}d^+de8 $(h:j)$ ) $\{(u)\}$
$\overline{K}(\theta_{1}.)\{(u)\}[x]$ Hl(.j\infty =Hij1. . $H_{ij\lambda j}$ .
$\prod_{1=1}^{\hat{d}}.[T_{x\theta-}^{-1}\cdot H_{ij1}^{(\infty)}],$
$\cdots,$
$\prod_{i=1}^{\hat{d}}[T_{x\theta}^{-}\}\cdot H_{\overline{\iota}j\lambda j}^{(\infty)}]$ $F$ –$K\{(u)\}[x]$ .
4. $\overline{K}\{(u)\}[x]$ , $\overline{K}${u}[x] .
4 [Iwa04]
$F_{\mathrm{N}\mathrm{e}\mathrm{w}}=g^{m}$ (g –$K[x,$ $u]$ , $m\geq 2$ ) $F$ (x, tu) ($t$ } )
$G_{-1}=t\mathrm{d}\mathrm{e}\mathrm{f}$ , $G_{0}=x\mathrm{d}\mathrm{e}\mathrm{f}$ , $G_{1}=g\mathrm{d}\mathrm{e}\mathrm{f}$ . $\mathcal{G}=$ $(G_{-1}, G0, G_{1})$ . $G_{:}$ weight $w_{i}(i=-1,0)$
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$w_{-1}\mathrm{d}\mathrm{e}\mathrm{f}=1$ , $w0\mathrm{d}\mathrm{e}\mathrm{f}=-$ |Newton $L_{\mathrm{N}\mathrm{e}\mathrm{w}}$ $|$ . $F$ $G_{1},$ $G_{0},$ $G_{-1}$
. $\mathcal{G}$ -adic expansion $F=\Sigma_{e_{1}=0^{\mathrm{C}}(e_{-1},e_{0},e)}^{m},G_{-1}^{e-1}G_{0}^{e0}G_{1}^{\mathrm{e}_{1}}$ ( $c(e_{-1},e_{0},\mathrm{e}_{1})\in\overline{K}${(u)}) .
$G_{1}$ , $G_{-1}$ Go weight 2
$(e_{1}, w_{-1}e_{-1}+w_{0}e0)$ ( $G_{1}=g$
). Newton $\mathcal{L}_{G_{1}\mathrm{N}\mathrm{e}\mathrm{w}}$ , Newton $F_{G_{1}\mathrm{N}\mathrm{e}\mathrm{w}}$ . $G_{1}$ weight
$w_{1}\mathrm{d}\mathrm{e}\mathrm{f}=-|L_{G_{1}\mathrm{N}\mathrm{e}\mathrm{w}}$
$|$ . $Fc_{1}$New $=g_{1}^{m_{1}}$ (g1 , $m_{1}\geq 2$ ) $G_{2}=g\mathrm{d}\mathrm{e}\mathrm{f}$ 1
$\mathcal{G}=$ ( $G_{-1},$ Go, $G_{1},$ $G_{2}$ ) $G_{2},$ $G_{1},$ $G_{0},$ $G_{-1}$ $\mathcal{G}$ -adic expansion
$F=\Sigma_{\mathrm{e}_{2}=0}^{m_{1}}c_{(e_{-1},\mathrm{e}\mathrm{o},e_{1},\mathrm{e}_{2})}G_{-1}^{e-1}G_{0}^{e_{0}}G_{1}^{e_{1}}G_{2^{2}}^{e}$ ( $c_{(\mathrm{e}_{-1},e\mathrm{o},\mathrm{e}_{1},e_{2})}\in\overline{K}\{$ (u)}) $G_{2}$ ,
$G_{-1},$ $G$0, $G_{1}$ weight $(e_{1}, w_{-1}e_{-1}+w\mathit{0}e\mathrm{o})$ $F_{G_{2}\mathrm{N}\mathrm{e}\mathrm{w}}$
$\overline{K}${\Subset )} . Newton $\overline{K}${ (u)}
$F_{G_{\mathrm{g}}\mathrm{N}\mathrm{e}\mathrm{w}}=g_{s}^{m}$. $m_{s}=1$ . $F$ –$K\{(u)\}$
Newton Lifting $F$ $\overline{K}${(u)}[x]
. .
4.1 Newton Pseudo Form
$\mathcal{G}=$ $(G_{-1},$ $G$0, $\cdot$ .. ’ $G_{s}),$ $\mathcal{G}$ -adic expansion $F=\Sigma_{e_{*}=0(\mathrm{e}_{-1},e_{\mathrm{O}},\cdots,\mathrm{e}_{\iota})}^{D_{-\mathrm{C}}}G_{-1}^{e_{-1}}G_{0^{0}}^{\mathrm{e}}\cdots G_{s}^{e}\cdot(D_{s}=$
$\deg(F)/\deg$ (Gs) $)$ , weight $\mathcal{W}=$ ( $w_{-1},$ $w$o, $\cdot$ .. , $w_{s}$ ) . $p_{G_{s}\mathrm{N}\mathrm{e}\mathrm{w}}$ weight
( 2 ) $G_{s}$ $G_{s}^{r}$ $G_{s}^{d}$ $\Delta_{s}$ $q$
(pseudo form ) $F_{G_{s}\mathrm{N}}^{*}$ew .
$F_{G_{*}\mathrm{N}\mathrm{e}\mathrm{w}}^{*}=G\wedge((G_{s}^{d})^{q} +\alpha_{1}\Delta_{s}(G_{s}^{d})^{q-1}+\cdots+\alpha_{q}\Delta_{s}^{q})$, $0\leq r\in \mathbb{Z},$ $d,$ $q\in \mathrm{N},$ $\alpha_{1},$ $\cdots,$ $\alpha_{q}\in\overline{K}\{(u)\}$,
$\exists^{1}\Delta_{s}=G_{-1}^{\tilde{e}-1}\cdots G_{s-1}^{\overline{e}_{s-1}}s$ l. $\tilde{e}_{-1}>0,0\leq\overline{e}_{i}<\deg(G_{i+1})/\deg$ (Gi)($i=0,$ $\cdots,$ $s$ -l), dws=\Sigma is=- lwie\tilde i.
$\overline{K}${ (u)} .
$F_{G_{b}\mathrm{N}\mathrm{e}\mathrm{w}}^{*}=G_{s}^{r}h_{1}(G_{s}^{d}, \Delta 6)$ ... $h_{R}(G_{s}^{d}, \Delta 8)h_{R+1(G_{s}^{d},\Delta_{\mathit{8}})^{m_{R+1}}\cdots h}R+R’(G_{s}^{d}, \Delta_{s})^{m_{R+R’}}$
$h_{:}(G_{s}^{d}, \Delta_{s})(i=1, \cdots, R+R’)$ –$K\{(u)\}$ .
4.2 Lifting
$H_{0}^{(0)}=G_{s}^{f},$ $H_{1}^{(0)}=h_{1}$ ( $G_{s}^{d},$ $\Delta$s), $\cdots$ -. $H_{R}^{(0)}=h_{R}(G_{s}^{d}, \Delta,)$ , $H_{R+1}^{(0)}=h_{R+1}$ ( $G_{s}^{d},$ $\Delta$s)m$R+1$ , $\cdots$ ,
$B_{R+}^{(0)}$
’
$=h_{R+R’}(G_{s}^{d}, \Delta_{s})^{m_{R+R’}}$ Lifting . $G_{s}$
Hensel Lifting $G_{s}$
$\Delta_{s}$ $x$ $x$ $x$
. $x$ $G_{i+1}=\mathrm{d}\mathrm{e}\mathrm{f}(G_{i}^{d:})^{\tilde{q}_{i}}+\tilde{a}_{1i}\Delta_{i}(G_{i}^{d}:)^{\overline{q}:-1}+\cdots+\tilde{a}_{q}$ \tilde .$\cdot$ i $\Delta_{i}^{\overline{q}}\dot{.}(i=$
$0,$ $\cdots,$ $s-1),$ $a$\tilde 1i, $\cdot$ . . , $\tilde{a}_{\overline{q}.i}.\in\overline{K}${(u)} $(G_{i}^{d_{i}})^{q}\tilde.\cdotarrow G,+1-(\overline{a}_{1i}\Delta_{i}(G_{i}^{d}.\cdot)^{\overline{q}:-1}+\cdots+\overline{a}_{\overline{q}.:}\Delta^{\overline{q}i}|.)$
. $x$ $\overline{K}${(u)} $\Delta_{s}$
$\Delta_{s}$ (Practical Interpolation
Polynomials ) .
$\mathrm{M}\mathrm{o}\mathrm{s}\mathrm{e}\mathrm{s}\mathrm{Y}\mathrm{u}\mathrm{n}\text{ }\mathrm{f}\mathrm{f}\mathrm{i}\text{ }T- xW_{1}^{(j)}.\in\{(u)\}(\Delta_{s})[G_{s}]s.t.W_{0}^{(j)}\frac{\psi_{G_{s}\mathrm{N}\mathrm{e}\mathrm{w}}^{1\mathrm{a}\mathrm{t}}*}{H_{0}^{(0)}}+\cdots+W_{R+R}^{(j\rangle},$ $\frac{l_{G.\mathrm{N}\mathrm{e}\mathrm{w}}*}{H_{R+R}^{(0)}},$
$=G_{s}^{j}\not\in\# 2(\mathrm{M}\mathrm{o}\mathrm{s}\mathrm{e}\mathrm{s}-\mathrm{Y}\mathrm{u}\mathrm{n}\emptyset\ovalbox{\tt\small REJECT} \mathrm{f}-1_{\frac{\mathfrak{X}}{K}}\sigma)\infty\pi\acute{J/}\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{P}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{c}\mathrm{a}1\mathrm{I}\mathrm{n}\mathrm{t}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{o}\mathrm{n}\mathrm{P}\mathrm{o}1\mathrm{y}\mathrm{n}\mathrm{o}\mathrm{m}\mathrm{i}\mathrm{a}\mathrm{k}$
,
degG $(W_{j}^{(j)})<\deg(H_{i}^{(0)})$ ($i=0,$ $\cdots,$ $R+R’;j$ =0, $\cdot$ .. , $D_{s}-1;D_{s}=\deg(F)/\deg($G,)) ,
$\overline{W}_{\dot{l}}^{(j)}(=\Delta^{\overline{m}_{j}}W_{\dot{l}}^{(j)})\in\overline{K}${ (u)}[Gs’ $\Delta_{s}$ ] Practical Interpolation Polynomials .
$\overline{W}_{0}^{(j)}\frac{F_{G_{s}\mathrm{N}\mathrm{e}\mathrm{w}}^{*}}{H_{0}^{(0)}}+\cdot$ . . $+ \overline{W}_{R+R’}^{(j)}\frac{F_{G_{*}\mathrm{N}\mathrm{e}\mathrm{w}}^{*}}{H_{R+R}^{(0)}},$ $=\Delta_{s}^{\overline{m}_{\mathrm{j}}}G_{s}^{j}$ , $m$\tilde $j$ $W_{0}^{(j)},$ $\cdots,$ $W_{R+R}^{(j)}$’ $\Delta_{s}$
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$r=0$ $H_{0}^{(0)}=1$ $W_{0}^{(j)}=\overline{W}_{0}^{(J1)}=0$ . $\triangleleft$
$F=H_{0}^{(\infty)}H_{1}^{(\infty)}\cdots H_{R}^{(\infty)}H_{R+1}^{(\infty)}\cdots H_{R+R}^{(\infty)}$ , .
$\hat{d},\hat{\delta}\in \mathrm{N}s$ .t. $w_{s}=\hat{\delta}/\hat{d},$ $\mathrm{g}\mathrm{c}\mathrm{d}(\hat{d},\hat{\delta})=1,$ $D$s $\mathrm{d}\mathrm{e}\mathrm{f}=\deg(F)/\deg$ (Gs),
ideal $S_{k+1}=(G_{s}^{D_{\mathrm{s}}}\tilde{t}^{((k+1)+0)/\dot{d}}, G_{s}^{D.-1}\overline{t}^{((k+1)+\hat{\delta})/\hat{d}}, G_{s}^{D_{\underline{8}}-\underline{9}}\tilde{t}^{((k+1)+2\hat{\delta})/\hat{d}}, \cdots, G_{s}^{0}\tilde{t}^{((k+1)+D_{\mathrm{q}}\hat{\delta})/\hat{d}}.),$$k$ =1,2, 3, $\cdots$
$f^{(k)}$ $\equiv$ $F-H_{0}^{(k-1)}\cdots H_{R+R}^{(k-1)}$, (mod $S_{k+1}$ )
$\equiv$ $\Sigma_{j=0}^{D_{\epsilon}-1}f_{j}^{(k)}\tilde{t}^{k/\hat{d}}\cdot\Delta^{\overline{m}_{\mathrm{j}}}G4\overline{t}^{(D_{s}-j)\hat{\delta}/\hat{d}}$ (mod $S_{k+1}$ ) ( $G_{s}^{j}$ $\Delta^{\tilde{m}_{j}}$ )





$H_{0}^{(\infty)}$ : $F=H_{0}^{(\infty)}\sim$ , .
$H_{1}^{()}",$
$\cdots,$
$H_{R}^{(\infty)}$ : $h_{:}(G_{s}^{d}, \Delta_{s})(i=1, \cdots, R)$ $\overline{K}${(u)}[x] .
$H_{R+1}^{(\infty)},$
$\cdots,$
$H_{R+R’}^{(\infty)}$ : $i=R+1,$ $\cdots,$ $R$ +R’ $F=H_{1}^{(\infty)}\sim\cdot,$ $Ds\sim=\deg(F)/\deg(G_{s})$
$h_{i}(G_{s}^{d}, \Delta_{s})^{m}$
.
$(m:\geq 2)$. $d=1$ $\deg(h_{i})/\deg(G_{s})=1$ $G_{s}=-h_{i}(G_{s}^{1}, \Delta 8)$
$F_{G_{\epsilon}\mathrm{N}\mathrm{e}\mathrm{w}}^{*}$
$\overline{K}${(u)} .




$F$ (x, $u_{1},$ $u_{2}$ ) $=((x^{2}-(u_{1}+u_{2})^{3})^{2}+(u_{1}+u_{2})^{7}(u_{1}+$
$2u_{2})^{2})((x^{2}-(u_{1}+u_{2})^{3})^{2}-(u_{1}+2u_{2})^{8}-(u_{1}+3u_{2})^{10})\in\overline{K}$ [x, $u_{\mathfrak{b}}u$2] .
$F(x,tu_{1}, tu_{2})=$ $(x^{2}-t^{3}(u_{1}+u_{2})^{3}+ \mathrm{i}xt^{3}(u_{1}+u_{2})^{2}(u_{1}+2u_{2})-\frac{1}{2}t^{6}(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}-\cdots)$
$\mathrm{x}$ $(x^{2}-t^{3}(u_{1}+u_{2})^{3}- \mathrm{i}xt^{3}(u_{1}+u_{2})^{2}(u_{1}+2u_{2})-\frac{1}{2}t^{6}(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}+\cdots)$
$\mathrm{x}$ $((x^{2}-t^{3}(u_{1}+u_{2})^{3})^{2}-t^{8}(u_{1}+2u_{2})^{8}-t^{10}(u_{1}+3u_{2})^{10})$
$F$ Newton $F_{\mathrm{N}\mathrm{e}\mathrm{w}}=(x^{2}-t^{3}(u_{1}+u_{2})^{3})^{4}$ .
$F$ $\mathcal{G}=$ $(G_{-1}, G0, G_{1})=(t,x,x^{2}-t^{3}(u_{1}+u_{2})^{3}),$ $\mathcal{G}$-adic expansion $F=\Sigma_{e}^{D_{1}}cG_{-1}^{e-1}G_{0}^{e_{0}}G\iota=0(\mathrm{e}_{-1},e_{0},e_{1})$71,
$c(\epsilon_{-1},e_{0},e_{1})\in\overline{K}${(u)}, $D_{1}=4$ $G_{-1}\mapsto\overline{t}^{w_{-1}}G_{-1},$ $G_{0}\mapsto t^{w\mathrm{o}}G$0 2 $G_{1}$
$\tilde{t}$
$(e_{1},1 \cdot e_{-1}+\frac{3}{2}\cdot e_{0})$ . weight $\mathcal{W}=$ ($w_{-1},w$o, $w_{1}$ ) $=(1,3 /2,4)$ .
$e_{t}$
$\backslash$ . .$\cdot$.




$-arrow-$0 1 2 3 4 , 678 $e_{G\mathrm{r}|}$
$G_{0}=x$
$F_{G_{0}\mathrm{N}\mathrm{e}\backslash \mathrm{v}}=(x^{2}-\beta(u_{1}+u_{2})^{3})^{4}$ $F_{G_{1}\mathrm{N}\cdot \mathrm{w}}.=G_{1}^{l}.(G_{1}-\overline{t}^{1}.\{.u_{1}+2\cdot u_{2}.)^{4}G_{-1}^{4})(G_{1}+\tilde{t}^{4}(u_{1}+2u_{\mathit{1}}.)^{4}G_{-1}^{4}\}$
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$(u_{1}+u2)^{7}(u1+2u2)^{2}G_{-1}^{9}$ weight 9 $(u1+u_{2})^{4}(u1+2u2)^{2}G_{-1}^{6}G_{0}^{2}$
. ( $-(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}G_{-1}^{6}G_{1}$ weight 10.5 .)
$H_{0G_{1}\mathrm{N}\mathrm{e}\mathrm{w}}^{*}$ $=$ $G_{1}^{2}+(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}\Delta_{H_{0}}^{2}$ , $\Delta_{H_{0}}=G_{-1}^{3}G_{0}^{1}$
$=$ $(G_{1}+\mathrm{i}(u_{1}+u_{2})^{2}(u_{1}+2u_{2})\Delta_{H_{0}})(G_{1}-\mathrm{i}(u1+u_{2})^{2}(u_{1}+2u_{2})\Delta_{H_{0}})$, $\mathrm{i}=\sqrt{-1}$,
. $H_{01}^{(0)}=(G_{1}+\mathrm{i}(u_{1}+u2)^{2}(u1+2u_{2})\Delta_{H_{0}}),$ $H_{02}^{(0)}=(G_{1}-\mathrm{i}(u_{1}+u_{2})^{2}(u_{1}+2u_{2})\Delta_{H_{\mathrm{O}}})$
$W_{01}^{(j)}H_{02}^{(0)}+W_{02}^{(j)}H_{01}^{(0)}=G${ Moses-Yun $W_{0i}^{(j)}$ $(i=1,2;j=0,1)$ .
$W_{01}^{(0)}= \frac{\mathrm{i}}{2(u_{1}+u_{2})^{2}(u_{1}+2u_{2})\Delta_{H_{\mathrm{O}}}},$ $W_{02}^{(0)}=- \frac{\mathrm{i}}{2(u_{1}+u_{2})^{2}(u_{1}+2u_{2})\Delta_{H_{\mathrm{U}}}},$ $W_{01}^{(1)}= \frac{1}{2},$ $W_{02}^{(1)}= \frac{1}{2}$
$\overline{W}_{01}^{(j)}H_{02}^{(0)}+\overline{W}_{02}^{(j)}H_{01}^{(0)}=\Delta_{H_{0}}^{\overline{m}_{\mathrm{j}}}G$ { Practical Interpolation Polynomials $\overline{W}_{0}^{(j)}|.\in\overline{K}(u)[\Delta_{H_{\mathrm{O}}}, G_{1}]$
($i=1,2$ j $j=0,1$ ) $\overline{W}_{0i}^{(0)}=\Delta_{H_{\mathrm{O}}}W_{0\dot{\iota}}^{(0)}$ , $\overline{W}_{0i}^{(1)}=W_{0i}^{(1)}$ $(\tilde{m}j=1-j, \Delta H\text{ }=G_{-1}^{3}G_{0})$ .
ideal $S_{k}=(G_{1}^{2}\tilde{t}^{(k+9\cdot 0)/2}, G_{1}^{1}\tilde{t}^{(k+9\cdot 1)/2}, G_{1}^{0}\overline{t}^{(k+9\cdot 2)/2})$, $k$ =l, 2, 3, $\cdots$ #\leftarrow \rightarrow Lifi g .
$f^{(1)}$ $\equiv$ $H0-H_{01}^{(0)}H_{02}^{(0)}$ (mod $S_{2}$ ) $=0_{1}$ $f^{(2)}\equiv H_{0}-H_{01}^{(1)}H$52) $(\mathrm{m}\mathrm{o}\mathrm{d} S_{3})=0$
$f^{(3)}$ $\equiv$ $H_{0}-H_{01}^{(2)}H_{02}^{(2)}$ (mod $S_{4}$ ) $=-(u_{1}+u_{2})^{4}(u_{1}+2u\mathrm{z})^{2}G_{-1}^{6}\cdot\Delta_{H_{0}}^{0}G$1 $(\cdot.\cdot\overline{m}_{1}=0)$
$H_{0j}^{(3)}$ $=$ $H_{0j}^{(2)}+(-(u_{1}+u2)^{4}(u1+2u2)^{2}G_{-1}^{6}) \overline{W}_{0j}^{(1)}=H_{0j}^{(2)}-\frac{1}{2}(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}$ !1 $(j=1,2)$
$f^{(4\rangle}$ $\equiv$ $H_{0}-H_{01}^{(3)}H_{02}^{(3)}$ (mod $S_{5}$ ) $=0$ , $f^{(5)}\equiv H_{0}-H_{01}^{(4)}H_{02}^{(4)}$ (mod $\mathrm{S}_{6}$ ) $=0$
$f^{(6)}$ $\equiv$ $H_{0}-H_{01}^{(_{\theta}^{\mathrm{P}})}H_{02}^{(5)}$ (mod $S_{7}$ ) $=- \frac{1}{4}(u1+u_{2})^{8}(u_{1}+2u_{2})^{4}G_{-1}^{12}$
$\equiv$ $- \frac{1}{4}(u_{1}+u_{2})^{5}(u_{1}+2u_{2})^{4}G_{-1}^{6}G_{0}^{1}\cdot\Delta$Bo $G_{1}^{0}$ $(..\cdot \overline{m}0=1)$






$F=$ ($G_{1}+ \mathrm{i}(u_{1}+u_{2})^{2}(u_{1}+2u_{2})G_{-1}^{3}G_{0}-\frac{1}{2}(u_{1}+u_{2})^{4}(u_{1}+$ 2tg2)
$2G_{-1}^{6}-\overline{\mathrm{f}}^{\mathrm{i}}1(u_{1}+u_{2})^{3}(u_{1}+2u_{2})^{3}G_{-1}^{6}G_{0}+\cdot\cdot$
.)
$\mathrm{x}$ ( $G_{1}-\mathrm{i}(u_{1}+$ ij2)2 $(u_{1}+2u_{2})G_{-1}^{3}G_{0}--\underline{1},(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}G_{-1}^{6}+\overline{8}\mathrm{i}(u_{1}+u_{\underline{9}})^{3}(u_{1}+2u_{2})^{3}G_{-1}^{6}G_{0}$ $+\cdots$ )
$\mathrm{x}\mathrm{x}$
$(G_{1}-(u_{1}+2u_{2})^{4}G_{-1}^{4}- \frac{(u_{1}+3u_{2})^{10}}{\frac{2(u_{1}+2u_{2\}_{0}^{4}}(u_{1}+3u_{2})}{\mathrm{n}_{-\cdot 1}\mathrm{n}_{-}.\backslash \Delta}}G_{-1}^{6}+\frac{(}{8}(G_{1}+(u_{1}+2u_{2})^{4}G_{-1}^{4}+,G_{-1\overline{\circ}}^{6}-\{\begin{array}{l}(u_{1}+3u_{2}\end{array}),u_{1}+3u_{2})^{20}u_{1}+2u_{2})_{20_{G_{-1}^{8}+}}^{12}-\cdot \mathrm{I}\mathrm{o}_{-}.\backslash 19.G_{-1}^{8}-\cdot..\cdot$
. ))
3 4 $\overline{K}${u}[x] .
$F(x, u_{1}, u_{2})=\mathrm{x}$ $(x^{2}-(u_{1}+u_{2})^{3}- \mathrm{i}x(u_{1}+u_{2})^{2}(u_{1}+2u_{2})-\frac{}{2}(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}+\cdots)(x^{2}-(u_{1}+u_{2})^{3}+\mathrm{i}x(u_{1}+u_{2})^{2}(u_{1}+2u_{2})-\frac{1}{2,1}(u_{1}+u_{2})^{4}(u_{1}+2u_{2})^{2}-\cdots)$
$\mathrm{x}$ $((x^{2}-(u_{1}+u_{2})^{3})^{2}-(u_{1}+2u_{2})^{8}-(u_{1}+3u_{2})^{10})$
5
$F=g^{m}+\cdots$ (g , $m\geq 2,$ $F_{\mathrm{N}\mathrm{e}\mathrm{w}}=g^{m}$)
$x$ $t$ 2 2
$\overline{K}${(u)}[x]
. 4 3 Hensel
$t$ .
1 2 $F$ (x, $u_{1},$ $u_{2}$ ) $=((x^{2}-(u_{1}+u_{2})^{3})^{2}+(u_{1}+u_{2})^{7}(u_{1}+$
$2u_{2})^{2})((x^{2}-(u1+u_{2})^{3})^{2}-(u_{1}+2u_{2})^{8}-(u_{1}+3u_{2})^{10})$
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